I investigate the profitability and investment premium in stock returns using hand-collected data from Moody's Manuals for . Three results emerge. First, the profitability premium in 1940-1963 is similar in magnitude to the post-1963 period. Second, I detect no reliable relation between investment and returns, regardless of whether investment is measured using growth in total assets or book equity. The lack of an investment premium extends back to 1926. Third, unlike in 1963-2013, HML is not redundant in the Fama and French (2015) five-factor model. 1
Introduction
Comparative statics on the Miller and Modigliani (1961) dividend discount model motivate Fama and French (2015) to construct a five-factor model to describe the cross-section of returns.
The five-factor model augments the market (RM-RF), size (small-minus-big, SMB) and value (high-minus-low, HML) factors in the three-factor model (Fama and French (1993) ), with profitability (robust-minus-weak, RMW) and investment (conservative-minus-aggressive, CMA) factors. These additions are enabled by Novy-Marx's (2013) use of gross profitability as a proxy for expected economic profitability, and by Aharoni, Grundy and Zeng's (2013) approach to measuring investment using asset growth at the firm rather than per-share level. Pricing errors associated with the five-factor model are lower than those of the three-factor model, representing an improvement in the description of returns (Fama and French (2016a) ). The four-factor model of Hou, Xue and Zhang (2015) also employs profitability and investment factors, motivated using q-theory and constructed slightly differently from the Fama and French (2015) factors. They too report lower pricing errors than the three-factor model. Profitability and investment clearly play a key role in these improvements.
The accumulated evidence on the ability of factor models to capture the cross-section of returns is typically based on CRSP-Compustat samples that start in July 1963. In this paper, I employ hand-collected data from Moody's Manuals to examine the role of profitability and investment in stock returns from July 1940 to June 1963. Three major results emerge from the out-of-sample tests.
First, the profitability premium is alive and well in the 1940-1963 period. The average slope on gross profitability (measured as revenues minus cost-of-goods sold scaled by total assets) in cross-sectional Fama-MacBeth regressions is 0.70 with a t-statistic of 3.66. By way of comparison, Novy-Marx (2013) reports a slope of 0.75 with a t-statistic of 5.49 for the period. Small stocks do not play an inordinate role -even in large stocks, the slope on profitability is reliably positive. The intercept in time series regressions of a high-minus-low profitability portfolio on the three-factor model is 0.41 percent per month (t-statistic=3.69) in 1940 -1963 . Novy-Marx (2013 reports an intercept of 0.52 percent per month (t-statistic=4.49) for 1963-2010.
The slopes on HML in these regressions are positive for low profitability portfolios and negative for high profitability portfolios, consistent with the negative correlation between profitability and value in the post-1963 data. This negative correlation pushes the intercepts in the three factor model above the average returns in these portfolios. Indeed, double sorts on value and profitability show that holding value roughly constant, the spread in profitability quintiles is as much as 1 percent per month. Operating profitability, which excludes SG&A and interest expense, and scales by book equity, delivers similar results.
Second, I am unable to detect a reliable relation between investment and stock returns. In Fama-MacBeth return regressions, the average slope on (prior) annual growth in assets is statistically indistinguishable from zero. In time-series tests, intercepts in three-factor models for portfolios sorted on investment are also not reliably different from zero. Since investment in the Miller and Modigliani (1961) valuation model is the expected growth in book equity, not total assets, I also replicate the above tests using growth in book equity. The results, or lack thereof, are similar.
One possibility is that in this sample period, realized changes in assets or book equity are a poor proxy for expected future investment. In the spirit of Fama and French (2006) , I estimate Fama-MacBeth regressions that ask (cross-sectionally) whether prior growth in assets is predictive of growth in assets one, two, or three years ahead. The average slopes on prior growth in assets in the 1940-1963 period are similar to those for , implying that the proxy is no better and no worse in the pre-1963 period. Another possibility is that the lack of a premium associated with investment is due to lack of power in the shorter 1940-1963 period. I also estimate Fama-MacBeth return regressions and time series portfolio tests for the 1926-1963 period. 1 Even in this longer time series, there is little evidence of a robust relation between investment and returns. Either the pre-1963 period is unusual and there really is a relation between investment and returns, or the results for the post-1963 period are fragile. Another possibility is that there is a structural break in the relation, but it is hard to see an economic mechanism that might cause such a break.
Regardless, the lack of a premium associated with investment raises issues for the investment factor in the Fama and French (2015) and Hou, Xue and Zhang (2015) factor models, as well as for the literature that views the asset growth-return relation as an anomaly due to mispricing (Titman, Wei, and Xie (2004) , Cooper, Gulen and Schill (2008) ).
Third, I investigate the efficacy of RMW and CMA, and the redundancy of HML, in capturing average returns in . I do so in two ways. I first examine the ability of the three-, four-and five-factor models to explain the returns of 5x5 portfolios constructed at the intersection of various combinations of size, value, profitability, and investment. For most test assets, the Gibbons, Ross and Shanken (1989) test rejects the null hypothesis that some linear combination of the factor portfolios is on the minimum variance boundary. More importantly, the addition of RMW to the three-factor model lowers the GRS test-statistic and the drops the average absolute intercept by between 2 to 3 basis points per month for various test portfolios. This improvement is similar in magnitude to that reported by Fama and French (2015) for 1963-2013.
The addition of CMA to the three-factor model, however, adds nothing in terms of spanning the test portfolios. On the other hand, the addition of the HML factor lowers the average absolute intercept, indicating that HML is useful in explaining the time series of returns on test portfolios.
I estimate spanning regressions of each factor on the others as a direct test of redundancy.
For a regression of HML on the remaining factors in the 1963-2013 period, Fama and French (2015) report an intercept of -0.04 (t-statistic=0.47), drawing the conclusion that HML does not improve the mean-variance efficient tangency portfolio produced by the remaining factors. At least part of the story is that the large average HML return is absorbed by the extremely large slope on CMA (1.04, t-statistic=23.03), which has a large premium in this period. Fama and French (2015) . A shorter time series should reduce power, making it harder to reject the null hypothesis that HML is redundant. The fact that the data reject the null, even in a shorter time series, suggests that power is not the problem. Fama and French (2015) report an intercept of 0.28 percent per month (tstatistic=5.03). In the 1940-1963 period, the intercept is a paltry 0.05 percent per month and statistically indistinguishable from zero. 3 There are at least two other reasons to believe that HML is unlikely to be redundant. First, Fama and French (2016b) report that when using the cash profitability measure of Ball et al. (2016) , the intercept the HML spanning regression rises to 0.30 with a t-statistic of 3.49. Second, in out of sample tests using international data, Fama and French (2015b) find that HML is not redundant.
that start in 1938, their profitability factor has a three factor intercept of 0.30 percent per month.
A second possibility is in the manner with which Linnainmaa and Roberts (2016) examine the profitability premium. The 2x3 sorts on size and profitability used to construct RMW ignore the middle 40 percent of firms. But Fama-MacBeth regressions, and portfolio sorts on profitability (either univariate or in conjunction with size, value and investment) use the full cross-section; in both types of tests, profitability reliably predicts returns.
The remainder of the paper is organized as follows. In section 2, I describe the data collection process that accounts for the vagaries introduced by historical accounting practices.
Section 3 contains tests of profitability and investment. Section 4 presents standard asset pricing tests. Section 5 concludes.
Historical accounting practices, data collection and sample construction

Historical accounting conventions
An understanding of historical accounting conventions is critical to the data collection effort and its usefulness in asset pricing tests. Carey (1969) provides a comprehensive overview of the historical accounting practices between 1896 and 1936 (for an analysis of the impact of standardization in accounting, see Madsen (2011) ). He describes the lack of rules and uniformity in accounting conventions in detail, and points to the discretion available to accountants in the early 1900s in deciding what to record and how to record it: "Our brethren of law have the Supreme
Court to whose dictates they must conform…in our profession it is left to each individual to be a law unto himself and the result is a mass of conflicting options on many subjects, each one of which receives its values principally from the reputation of the person holding it, or the more or less convincing way in which he can express it" (pg. 76). This dismal assessment of discretion is shared by others, most notably Berle and Means (1932, pg. 310) , who argue that "the integrity of the accountant and the soundness of his method are the greatest single safeguard to the public investor…But the rules of accounting are not as yet fully recognized rules of law…In fact, the failure of the law to recognize accounting standards is probably due to the lack of agreement among accountants".
The lack of uniformity is also obvious in the data. Carey (1969) The above is just one of many examples that make extracting useful economic information from early financial statements challenging. Most importantly for calculating profitability, there appears to be considerable discretion in recording and assigning expenses. Greer (1928) urges that "the distinction between cost of goods sold and operating expense be ignored, and that all outlays in connection with purchase and sale be considered one grand total cost." The implication is that reporting firms can conflate COGS and SG&A. In other cases, depreciation is either allocated to COGS, or SG&A, or both, in addition to being reported separately. Berle and Means (1932, pg. 310-311) describe eight common methods which were used to manipulated reported profits, but Patton and Litton (1940) argued that accounting statements must allocate costs and revenues to periods, as opposed to merely valuing assets and liabilities.
Even later in the times series, some accounting conventions are industry specific so that improper treatment of them can lead to systematic data problems. For example, income statements for railroads are organized differently from other industrial firms to conform to the rules of the Interstate Railroad Commission (see, for example, Hooper (1916) ). The commission required a six-account system which broke out expenses in ways that differ substantially from other firms.
Similarly for railroads and utilities, maintenance and repairs, which represent the majority of costs, are broken out separately so that not including them would substantially overstate profits. Another example comes from mining and extraction firms. In such firms, discovery expense can be quite large and is sometimes lumped in "other expenses", even though one could view it as analogous to R&D because it is incurred in a current period to perhaps generate future revenue.
My reading of the historical literature suggests data from the income statement is adequate starting about 1938. High-level balance sheet information such as total assets, however, seems to be of high quality going back to 1926. This normative assessment is confirmed by the data itself, described below.
Sample construction and data collection process
The starting point for the data collection process is the historical book equity data file provided on Ken French's website. 6 That file includes the data used in Davis, Fama and French (2000) as well as additional data for non-industrial firms. The file includes a CRSP Permno, the first and last year of the edition of the Moody's Manual used to collect book equity data, and the book value of common equity in year t. I match each Permno from the Davis, Fama and French I employ a team of data assistants to hand-collect the following data items: revenue (defined as sales net of discounts, returns and allowances), cost of goods sold (COGS), selling, general and administrative expenses (SG&A), depreciation (including amortization and depletion), interest expense, and total assets. The data assistants first go through a selection mechanism in which a large group of assistants collects the same data for a subsample of firms with a variety of accounting complexities. The collected data are compared to (known) true values, so that the larger group can be culled. This leaves a smaller group of data assistants who have demonstrated an understanding of the data requirements.
The data are collected from the first Moody's date through the last year the company appeared in the Moody's Manuals according to Davis, Fama and French (2000) , or else the first year the company was included in Compustat data. The data are recorded in a standardized spreadsheet. The quality and readability of the PDFs varies from those that are barely legible to extremely clear (generally, PDFs from early in the time series are hard to read). In cases where the data are not clear, data assistants leave the field blank.
Accounting issues and data cross-checks
Three research assistants with expertise in finance and accounting oversee the data collection effort to ensure that there is a mapping between the historical data and modern accounting standards. 7 Before doing so, they learn the accounting practices of the time by reading Patton (1932) , and where they have questions, consult me. For instance, they ensure that maintenance and repairs for railroads and utilities are included in COGS to be consistent with industrial firms. Similarly, they reclassify discovery expense for mining and extraction firms as R&D so that it does not enter COGS or SG&A. In addition to the above tasks, these research assistant perform three checks to guard against data collection errors. Given the missing data issues and the above historical context, I make the judgment that data quality is adequate starting about 1938. Because calculating investment requires data from two fiscal years prior to returns (i.e. fiscal years in t-2 and t-1), I start my time series in July 1940.
Throughout, I maintain the convention of at least a six-month time lag between the fiscal year end and the return data. (2015): (a) gross profitability, defined as revenues minus COGS, scaled by total assets (GP/AT), and (b) operating profitability, defined as revenues minus COGS, minus SG&A, minus interest expense, scaled by book equity (OP/BE). 9 I also use two measures of investment: (a) the growth in total assets from fiscal year t-2 to t-1, referred to as dAt-1/At-2, and (b) the growth in book equity from fiscal year t-2 to fiscal year t-1, termed dBt-1/Bt-2.
Cross-Sectional tests
Fama-MacBeth regressions
As is standard, the regressions control for size (log(ME)), book-to-market ratios (log(B/M)), and prior returns (R1,0 and R2,12). Independent variables are trimmed at the 1 and 99 percentile to mitigate the influence of outliers. The slopes on size, book-to-market, and prior returns are similar in magnitude and significance to those reported in many other studies so I do not dwell on them further.
The valuation equation that is at the center of the Fama and French (2015) The average slopes on investment are small with t-statistics well below 2.00. This is true, regardless of whether I measure investment using growth in assets or book equity. In large capitalization stocks, the average slopes are well within two standard errors. In small stocks, the slope on growth in book equity is positive (rather than negative as in the 1963-2015 period), with t-statistics of 1.99 and 2.26. Using growth in assets, the slopes are statistically indistinguishable from zero. Broadly, there seems to be little evidence that investment is negatively related to future returns in the 1940-1963 period. This is in stark contrast to the evidence in Cooper, Gulen and Schill (2008) , Aharoni, Grundy and Zeng (2013), Titman, Wei and Xie (2004) and others.
It could be that deviations from clean surplus accounting make it difficult to detect a relation between investment and returns, particularly given accounting practices in the pre-1963
period. There are several reason why this is unlikely to be the case. First, problems with clean surplus should influence book-to-market and profitability just as significantly as investment; that is clearly not the case since book-to-market ratios and profitability are reliably related to returns. It is possible that the lack of a relation between investment and returns in the period is because of low power. Extending the sample period beyond 1963 is problematic because the test loses its out of sample character. I can, however, extend the sample back to 1926. The cost of doing so is that I can no longer control for profitability. This matters if one is interested in the effect of investment within the confines of the Fama and French (2015) or Hou, Xue and Zhang (2015) factor models, both of which require holding profitability constant. 10 But if investment is of independent interest, or driven by mispricing, then the 1926-1963 period is just as informative.
Panel B shows estimates of regressions for the 1926-1963 period using growth in assets and book equity. When the regression is estimated across all stocks, the average slope on dAt-1/At-2, is -0.93 with a t-statistic of 1.97. In contrast, the slope on dBt-1/Bt-2 is statistically indistinguishable from zero. In large stocks, both variables have large standard errors. In small stocks, the slope on dAt-1/At-2, is -2.23 with a t-statistic of 2.37. Since Fama-MacBeth regressions ascribe equal weights to all stocks, it is likely that the negative slope on dAt-1/At-2 for the full cross-section is driven by small stocks.
Univariate portfolio sorts
In this section, I examine the performance of value-weighted portfolios based on the two measures of profitability and investment. This addresses concerns that the Fama-MacBeth regressions may be sensitive to extremes or overly influenced by small stocks. I form five portfolios each June based on NYSE breakpoints and rebalance annually. I impose the same data restriction on the sample as the Fama-MacBeth regressions to ensure that the two sets of results are comparable. 10 The scaled version of the Miller-Modigliani valuation model is =
in which firms with higher future growth in book equity have lower expected returns, controlling for book-to-market and expected profitability. And in the Hou, Xue and Zhang (2015) argument, the relation between investment and stock returns is also conditional on expected profitability because firms invest more when their marginal q is high; holding expected profitability constant, low discount rates imply high marginal q and high investment. Table 2 shows excess returns, as well as intercepts and slopes from the three-factor model.
Although There is no consistent pattern in excess returns across investment quintiles using either growth in assets or book equity. Exploiting the extreme portfolios, the high-minus-low spread portfolio has an excess return of -0.07 percent per month using asset growth and 0.14 percent per month using growth in book equity. Both are well within two standard errors. Using the three factor model, the high-minus-low spread portfolio constructed from asset growth has a paltry intercept of -0.02 percent per month with a t-statistic of only 0.16. Similarly, for portfolios formed on dBt-1/Bt-2, the intercept is 0.14 percent per month with a t-statistic of 1.35. Table 1 is evident. In those regressions, the negative slope on asset growth for small stocks generated a marginally significant negative slope (t-statistic=1.97) for all stocks. In the portfolio tests in Panel C for Table 2 , however, the intercepts are well within two standard errors, suggesting that the negative slope was due to equal-weighting small stocks in the Fama-MacBeth regressions.
Expected profitability and expected investment
The valuation model motivating the five-factor model says that expected returns are related to expected profitability and expected investment. It is possible that in this sample period, past profitability and investment are poor predictors of future profitability and investment. In other words, it could be that the noise in forming expectations is greater in 1940-1963 than in 1963-2015 . This is a plausible scenario if accounting statements are especially noisy or not readily Table 1 replacing the investment and profitability variables with the fitted values from the cross-sectional regressions in Panel B of Table 2 . The results are not reported to avoid repetition because they are quite similar to those in Table 1 .
Finally, I examine the cross-sectional mean and standard deviation of dAt-1/At-2, as well as the adjusted R 2 from the regressions in Panel B for the full time series. The purpose is to determine if there is some sort of change in the time series of either investment or expected investment that is centered in the years around 1963. I see no particular pattern and therefore do not report these in a table.
Asset pricing tests
Since the asset pricing tests are fairly standard, I follow the procedures in Fama and French 
Test portfolios and factor construction
I start by constructing 5x5 portfolios based on independent sorts on various combinations of size, value, operating profitability, and investment. The sample is identical to that used in Tables   1 and 2 . As before, portfolios are formed every June and rebalanced annually. Panel A of Table   4 shows average monthly value-weighted excess returns for portfolios that use size and one other variable. The value premium is present in both small and big stocks. Aside from the very smallest group of stocks, there is a profitability premium in all other size quintiles. In big stocks, the low profitability portfolio has an average excess return of 0.86 percent per month, rising to 1.10 percent per month for the high profitability portfolio. Despite this, the increase in excess returns across profitability portfolios is not monotonic, especially in the middle three size quintiles (i.e. outside small and big stocks). This is in contrast to the monotonic increase in excess returns across size and profitability portfolios reported in Table 4 of Novy-Marx (2013) and Table 1 of Fama and French (2015) . The differences in average excess returns across size and investment portfolios are miniscule and appear to be randomly distributed. For instance, in small stocks, the low investment quintile has an excess return of 1.33 percent while the high investment quintile has an excess return of 1.21 percent, a spread of only 0.12 percent per month. In big stocks, the spread is -0.13 percent.
Given the lack of a premium associated with investment in the Fama-MacBeth regressions (Table   1 ) and univariate portfolios sorts (Table 2) , this is not particularly surprising.
Panel B contains excess returns for 5x5 portfolios formed from pairs of value, operating profitability, and investment. Controlling for book to market ratios, profitability generates much larger variation in returns. In the low B/M group, the low OP/BE portfolio has an excess return of 0.12 percent per month while the high OP/BE portfolio earns 1.16 percent per month, a spread of 1.04 percent per month. In extreme value firms (high B/M), the spread is 1.02 percent per month.
Holding investment roughly constant, the profitability premium is also large: in low dAt-1/At-2 firms, the spread between high and low OP/BE firms is 0.31 percent per month, and in high dAt-1/At-2 firms, the spread rises to 0.51 percent per month. As before, there are no spreads in portfolios formed on dAt-1/At-2, holding profitability or value constant.
Size effects could play a role here so I also examine returns to portfolios formed on pairs of B/M, OP/BE and dAt-1/At-2, within two size groups (small and big stocks). Since the number of securities in the cross-section is smaller in this sample period, I use 3x3 rather than 5x5 portfolio sorts within each size group to ensure adequate diversification. The returns of these 2x3x3 portfolios confirm the above patterns in both large and small stocks -the combination of value and profitability generates large spreads in both small and large cap stocks, with particularly large spreads in small stocks. I do not report these portfolio returns to avoid redundancy but the results are available on request.
For the right hand side of the asset pricing regressions, I form profitability and investment factors following the procedures in Fama and French (2015) . I elect to use only the simpler 2x3 sorts, instead of the 2x2x2x2 sorts for two reasons. First, Fama and French (2015) advocate the 2x3 sorts because they isolate exposures to value, profitability and investment just as well as the more complicated 2x2x2x2 sorts that jointly control for all other variables. Second, the number of stocks in the 1940-1963 period is smaller than in the 1963-2013 period. As a result, 2x3 sorts produced better diversified portfolios; in this sample period, 2x2x2x2 sorts sometimes produce portfolios with empty cells.
Panel A of Table 5 shows average monthly excess returns and standard deviations for the 2x3 portfolios. The naming convention for the portfolios is the same as Fama and French (2015) .
The first letter "S" or "B" refers to big or small stocks. For B/M, the second letter (L, N, H) refers to low, neutral and high B/M ratios. For OP/BE, the second letter (W, N, R) refers to weak, neutral or robust profitability. And finally for investment, the second letter (C, N, A) refers to conservative, neutral or aggressive investment.
In the size and B/M portfolios, the value premium is easily visible in both small and big stocks. The BL portfolio has an average monthly excess return of 1.03 percent while the BH portfolio has a return of 1.60 percent. In the size and profitability portfolios, the profitability premium again shows up but with a nuance. In small stocks, the SW portfolio has an average return of 1.35 percent. The SR portfolio has a higher return (1.48 percent) but in fact the SN portfolio has an even greater return (1.55 percent). This is the non-monotonicity observed in the finer 5x5 portfolios (Panel A) that also shows up in these coarser sorts. In big stocks, however, Table 6 contains tests of the performance of three-, four-and five-factor models for the 1940-1963 period. The test assets are the 5x5 portfolios in Table 4 . The table is organized in a manner similar to that of Table 5 in Fama and French (2015) 
Asset pricing tests
HML redundancy
A closer look at the results in Table 6 shows the importance of HML in this sample period. implication is not that there is no value premium (far from it), but that HML does not improve the mean-variance efficient tangency portfolio that could be produced via a combination of MKT, SMB, RMW and CMA. It is in this sense that Fama and French (2015) refer to the redundancy of HML and suggest that "It will be interesting to examine whether this result shows up in U.S. data for the pre-1963 period…" (p. 12).
Panel A of Table 7 shows such factor regressions for 1940-1963. The intercepts for the MKT and RMW regressions are large, with t-statistics above 2.00. The intercept for SMB is surprisingly small (0.14 percent per month) with a t-statistic of 1.34. Perhaps not surprisingly, the intercept for CMA is only 0.05 percent with a t-statistic of 0.92. Most importantly, HML has an intercept of 0.35 percent per month with a t-statistic of 3.70. In this sample period, HML does not appear to be redundant.
At least part of the explanation for the difference in intercepts in the HML regressions between the two periods resides in the slopes on CMA. In the 1963-2013 period, Fama and French (2015) report that the HML regression has a slope on CMA of 1.04 (t-statistic=23.03), which means that CMA absorbs much of the variation in HML. In the 1940-1963 period, CMA itself is weak at best, and the slope on CMA is only 0.30 (t-statistic=3.20), failing to absorb as much of the return variation in HML. In other words, the weakness in CMA leaves the door open for HML to do the work of explaining return variation. And consistent with the three factor model results in Table 3 , RMW loads negatively on HML (RMW has a slope of -0.85 with a t-statistic of 11.91), which pushes the intercept in the HML regression above its average return.
The 1940-1963 sample contains 276 months, substantially shorter than the 1963-2013
period. But lower power should make it harder to reject the null hypothesis that HML is redundant. There are at least two other reasons to be believe that the redundancy in HML is specific to the sample in Fama and French (2015) . First, Fama and French (2016b) find that after constructing RMW from a cleaner cash profitability measure, the intercept in the HML spanning regression rises to 0.30 (t-statistic=3.49). Second, in an out-of-sample test using international data, the intercepts in HML spanning regressions in regions outside the US are reliably positive (Fama and French (2015b) ).
Conclusion
I examine the profitability and investment premium in the 1940-1963 period.
Reassuringly, the profitability premium is similar in magnitude and significant to the post-1963 samples in most studies. Not so reassuringly, the investment premium is absent regardless of whether I employ growth in assets or book equity to measure investment. Even extending the sample back to 1926 does not seem to resurrect the results in post-1963 samples. Why might this be the case? It could be that the problem is low power. That seems unlikely, however, since the 1926-1963 series is reasonably long and the cross-section quite complete. Moreover, the fact that the value and profitability premiums are present suggests that power is not the problem.
Unlike the post-1963 period, HML is not redundant in the five-factor model prior to 1963.
Could one make the argument that it is CMA, not HML, that is redundant? That depends on how one views the pre-versus post-1963 samples. Prior to 1963, CMA does not appear to be useful in asset pricing tests, but after 1963 it appears to improve the mean-variance efficient tangency portfolio. The issue is especially relevant if one is interested in comparing the relative efficacy of 22 the Fama and French (2015) and the Hou, Xue, and Zhang (2015) factor models; both employ a version of CMA but the latter does not employ HML. A head-to-head comparison of the two models in the pre-1963 period would be interesting but that requires accounting data for the Hou, Xue and Zhang (2015) profitability factor (income before extraordinary items and quarterly book equity) that is not available. It would also be interesting to assess the difference between operating and cash profitability in this sample period (Ball et al. (2016) , Fama and French (2016b) ). But again, the accounting data required to properly measure accruals is unlikely to be of a high enough quality for that to be a successful endeavor. Fama and MacBeth (1973) regressions of returns on two measures of profitability, and investment. The profitability measures are (a) GP/AT, gross profitability measured as revenues minus cost of goods sold, scaled by total assets, and (b) OP/BE, operating profitability, measured as revenues minus cost of goods sold, minus selling, general and administrative expenses, minus interest expense, scaled by book equity. The investment measures are (a) dAt-1/At-2, the percentage change in total assets from fiscal year t-2 to fiscal year t-1, and (b) dBt-1/Bt-2, the percentage change in book equity from fiscal year t-2 to fiscal year t-1. The regressions control for size (log(ME)), book-to-market (log(B/M), prior month returns (R1,0), and momentum (R2,12). The sample is separated into large and small firms based on the median NYSE breakpoint in June of each year. Independent variables are trimmed at the 99% and 1% level. NeweyWest T-statistics appear in parentheses. Table 2 Excess returns and 3-factor model estimates for portfolios sorted on measures of profitability and investment Each June, five portfolios (labelled Low through High) are formed on two measures of profitability and investment. The profitability measures are (a) GP/AT, gross profitability measured as revenues minus cost of goods sold, scaled by total assets, and (b) OP/BE, operating profitability, measured as revenues minus cost of goods sold, minus selling, general and administrative expenses, minus interest expense, scaled by book equity. The investment measures are (a) dAt-1/At-2, the percentage change in total assets from fiscal year t-2 to fiscal year t-1, and (b) dBt-1/Bt-2, the percentage change in book equity from fiscal year t-2 to fiscal year t-1. The Table 3 Univariate and multivariate regressions to predict profitability and investment
The table shows average slopes from Fama-MacBeth regressions to predict operating profitability (OPt+τ / BEt) and investment (dAt+τ / At), one two and three years ahead (τ=1, 2, 3). Panel A contains univariate regressions. Panel B contains multivariate regressions that control for size (log(ME)) and book-to-market ratios (log(B/M)). Book equity (BEt) and assets (At)) are measured at the end of the fiscal year t. T-statistics appear in parentheses. 1964-2015 1940-1963 Table 4 Average monthly excess returns for 5x5 portfolios, July 1940 -June 1963 Five size portfolios (small through big) are formed based on market capitalization at the end of each June. Independently, five portfolios (low through high), are formed based on book-to-market, operating profitability (OP/BE) and investment (dAt-1/At-2) respectively at the end of each June. Panel A shows excess returns for these 5x5 portfolios. In panel B, 5x5 portfolios are formed at the intersection of pairs of book-to-market, operating profitability and investment. Table 5 Average monthly excess returns for portfolios and factors, July 1940 -June 1963 In panel A, portfolios are constructed at the intersection of two size groups (small and big) using the median NYSE breakpoint and three groups based on the 30 th and 70 th percentile of B/M, OP/BE, and dAt-1/At-2. For B/M, these are labelled small-low (SL), small-neutral (SN), small-high (SH), big-low (BL), big-neutral (BN) and big-high (BH). For OP/BE, these are labelled small-weak (SW), small-neutral (SN), small-robust (SR), big-weak (BW), big-neutral (BN), and big-robust (BR). For dAt-1/At-2, these are labelled small-conservative (SC), small-neutral (SN), small-aggressive (SA), big-conservative (BC), big-neutral (BN), and big-aggressive (BA). Panel B contains returns for factor building blocks defined in Fama and French (2015. Panel Table 6 Tests of three-, four-, and five factor models, July 1940-June 1963 Test portfolios in Panels A, B and C are 25 size and B/M, size and OP/BE, and size and dAt-1/At-2 portfolios from Panel A of Table 4 . The first column shows the factors that augment the MKT and SMB in time series regressions. The second and third columns show the GRS statistic and its p-value. The fourth column shows the average absolute value of the intercepts. The fifth column shows the average absolute value of the intercept over the average absolute value of ̅ , which is the average return on portfolio i minus the average of the portfolio returns. Table 7 Regression of one factor on the remaining four factors For the July 1940 to June 1963 period, the SMB, RMW and CMA factors are built from the 2x3 portfolios in 
